Abstract: This paper gives an overview of Simulation of Software defined radio forLong Term Evolution (LTE) uplink based on Orthogonal Frequency division Multiplexing. Long Term Evolution is the outcome of the development of 3 rd generation partnership project (3GPP). This Evolution is a great boom in the mobile technologies towards 4th generation. As the Expected frequency range of LTE -3GPP standard, it can accommodate an uplink speed of up to 50 Mbps and a downlink speed of up to 100 Mbps. In this paper, baseband section of Software defined radio is simulated for FDD based LTEuplinkdesign using MATLAB. Uplink design isformulatedusing SC-FDMA multiple access scheme with proposed methodology.A clipped Selective mapping technique is used in conjunction with Root raised cosine pulse shaping to reduce the PAPR content of SCFDMA which is a main disadvantage of OFDM systems.
Introduction of Software Defined Radio
Software defined Radio (SDR) is an architecture fully applicable to many of the communication standards. Software radio may be interpreted as the shift from digital radio to multi-band multi-mode software radio. The SDR forum, in collaboration with the Institute of Electrical & Electronic Engineers (IEEE) group, established a definition of SDR that explains consistency and a clear picture of the advancements in the technology and associated benefits. Thus SDR can be defined as "A Radio in which the function of some or entire physical layer are made to be software defined" [1] .
A software defined radio is a platform of communication whose functionality defined in software with the aid of hardware components. The efficiency towards the use of software removes the additional expenses on the hardware of SDR. In order to maintain inter portability, the radio systems might be developed in a well-defined manner with specific architectures [2. ]Software Defined Radio is based on the technology in which a single hardware part can accommodate large number of frequencies over a particular bandwidth and process these in the software. [1] This concept of SDR allows the communication systems to use minimum hardware resources with maximum adaptability for the different standards. Different software are available for the programmability of the software defined radios like MATLAB, SIMULINK and high level languages like C etc.
Orthogonal Frequency Division Multiplexing
OFDM is the abbreviation for Orthogonal Frequency Division Multiplexing. The basic principle of OFDM defines sub carrier mapping which needs large number of closely spaced sub carrier signals which are orthogonal to each other. These are used to carry the original data on number of parallel data channels. Thus OFDM can be regarded as an extension of single carrier modulation to the Nowadays Complementary Cumulative Distribution factor (CCDF) have been replaced the use of CDF since it can provide the better measurement of probability of PAPR threshold of data streams. So the probability of PAPR threshold measurement can be represented in terms of CCDF equals to P(PAPR>z) = 1-P( PAPR≤ )
Long Term Evolution (LTE)
The only disadvantage of the PAPR reduction methods is that this method introduces a substantial complexity in the implementation of transmitter and receiver.
Methodology
This paper explains the implementation and simulation of Software Defined Radio for uplink LTE. It uses Single Carrier frequency division multiple access scheme for implementation of Uplink transmission for LTE standards. Since PAPR is a major challenge in the performance of LTE systems. Reduction of PAPR is an important constraint in the design of LTE systems. The advantage of higher data rates of LTE systems reduces if it has high PAPR content. Thus a technique Clipped SLM is introduced in conventional SCFDMA LTE to reduce the PAPR level to improve performance.
5.1ProposedSCFDMA with Clipped SLM with RRC Pulse Shaping
Uplink design for a LTE transmitter is realized by using DFT spread Frequency division multiple accesses also called (SC-FDMA). SC-FDMA is defined as a hybrid modulation scheme that provides low Peak to average Power (PAPR) of OFDM.In a SC-FDMA scheme, the symbol length is made to be equal as the occupied bandwidth. LTE uses 15 KHz subcarriers having spacing of 66.7 microseconds. These 15 KHz Subcarriers provide a high data rate of in the 20 MHz bandwidth.
Figure7: Proposed Methodology for Software Defined Radio for FDD-LTEUplink

Clipped Selected Mapping(CSLM) with RRC pulse shaping
In Clipped Selective mapping method of PAPR reduction in orthogonal frequency division multiplexing, a set of data blocks are generated which contain actual information to be transmitted. Among the different generated blocks, the most favorable block with minimum PAPR is referred for the transmission.These generated data blocks consist of vectored Ncomplex symbols. Out of N symbols, individual one represents a modulation symbol. . [7] Accordingly, each multiplied phase sequence is passed through individual IFFT blocks, so require V number of IFFT operations. These IFFT blocks with binary sequence might reduce the complexity as compared to IDFT blocks. Instead of choosing a sequence of lowest PAPR content among these IFFT block output, a pairing method is used. Iterative PAPR selection is performed by combining a pair of output of IFFT blocks into a sub-block and then choosing one with low PAPR of incoming sequences. Before the final selection of PAPR content, output of each sub-block is then passed through amplitude clipping. This clipping of already low PAPR signal tends to reduce PAPR level. After that again a selection is performed for clipped Sequences of resulting Sub-blocks with previously selected low PAPR content. It is possible to implement SLM techniques do no need side information to be transmitted to the receiver end. This method does not send side information to receiver. Figure 9 shows a BER vs SNR comparison of SCFDMA, with SLM, with proposed Clipped SLM and CSLM with RRC pulse shaping method for LTE Software Defined Radio. Figure 9 shows a PAPR comparison of SCFDMA, with SLM, with proposed Clipped SLM and CSLM with RRC pulse shaping method for LTE Software Defined Radio.
Simulation Result
Figure 9 BER vs SNR Plot
Figure10: CCDF plot for PAPR
Conclusion
Software Defined Radio based on FDD frame structure for LTE uplink is simulated in this work. LTE uplink is realized by Single carrier frequency division multiple access (SCFDMA). A methodology clipped Selective Mapping (CSLM) is proposed to reduce the peak power in SCFDMA signal followed by RRC filter. Obtained Results Show that Clipped SLM with RRC pulse shaping gives a better improvement in PAPR reduction in comparison with conventional SLM PAPR reduction in SCFDMA-LTE uplink
Future Work
More sophisticated and enhanced software defined radio can be developed with the implementation of such techniques which might be helpful towards the up-gradation of different enhancement in their battery usage aspects especially in case of mobile terminals or base wireless standards. A clustered SCFDMA with such CSLM PAPR reduction method can be implemented that can provide speed more than 100 mbps and more battery usage can be achieved. This can also be implemented for LTE downlink with OFDMA which has problem of high PAPR content. 
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